THE ASTROPHYSICAL JOURNAL 


INDEX TO VOLUME 276, PARTS 1 AND 2 
1984 JANUARY | AND JANUARY 15 


AARONSON, Marc. AM-I: A Very Distant Globular Cluster. Marc Aar- 
onson, Robert A. Schommer, and Edward W. Olszewski. 276, 221, 
3-C5 (1984) 

Ast, HetMut A. The Nature of the Visual Companions of Ap and Am 
Stars. Helmut A. Abt and Octavio Cardona. 276, 266, 3-F 10 (1984) 

ALLAMANDOLA, L. J. 4.6 Micron Absorption Features due to Solid 
Phase CO and Cyano Group Molecules toward Compact Infrared 
Sources. J. H. Lacy, F. Baas, L. J. Allamandola, S. E. Persson, 
P. J. McGregor, Carol J. Lonsdale, T. R. Geballe, and C. E. P. 
van de Bult. 276, 533, 7-D4 (1984) 

ALLAN, P. M. Bent Jets in High-Redshift Galaxies. P. M. Allan. 276, 
L31, 10-E4 (1984) 

ALLER, H. D. Multifrequency Observations of the BL Lacertae Object 
0735+ 178. J. N. Bregman, A. E. Glassgold, P. J. Huggins, H. D. 
Aller, M. F. Aller, P. E. Hodge, G. H. Rieke, M. J. Lebofsky, J. 
T. Pollock, A. J. Pica, R. J. Leacock, A. G. Smith, J. Webb, T. J. 
Balonek, W. A. Dent, C. P. O'Dea, W. H.-M. Ku, D. A. Schwartz, 
J. S. Miller, R. J. Rudy, and P. D. LeVan. 276, 454, 6-E2 (1984) 

ALLER, M. F. Multifrequency Observations of the BL Lacertae Object 
0735+ 178. J. N. Bregman, A. E. Glassgold, P. J. Huggins, H. D. 
Aller, M. F. Aller, P. E. Hodge, G. H. Rieke, M. J. Lebofsky, J. 
T. Pollock, A. J. Pica, R. J. Leacock, A. G. Smith, J. Webb, T. J. 
Balonek, W. A. Dent, C. P. O'Dea, W. H.-M. Ku, D. A. Schwartz, 
J. §. Miller, R. J. Rudy, and P. D. LeVan. 276, 454, 6-E2 (1984) 

ALPAR, M. A. Vortex Creep and the Internal Temperature of Neutron 
Stars. I. General Theory. M. A. Alpar, P. W. Anderson, D. Pines, 
and J. Shaham. 276, 325, 4-C13 (1984) 

AN, CHANG-Hyuk. MHD Stability of Compressible Coronal Loops with 
Radiative Energy Loss. Chang-Hyuk An. 276, 352, 4-E12 (1984) 

Condensation Modes in Magnetized Cylindrical Plasmas. Chang-Hyuk 
An. 276, 755, 9-F9 (1984) 

ANDERSON, P. W. Vortex Creep and the Internal Temperature of Neutron 
Stars. I. General Theory. M. A. Alpar, P. W. Anderson, D. Pines, 
and J. Shaham. 276, 325, 4-C13 (1984) 

APJ Starr. The Astrophysical Journal Instructions to Authors. APJ 
Staff. Appears in every first issue of every volume (1984) 

Avery, L. W. The Detection of Interstellar Methylcyanoacetylene. N. 
W. Broten, J. M. MacLeod, L. W. Avery, William M. Irvine, B. 
Hoéglund, P. Friberg, and A. Hjalmarson. 276, L25, 5-F14 (1984) 


Baas, F. 4.6 Micron Absorption Features due to Solid Phase CO and 
Cyano Group Molecules toward Compact Infrared Sources. J. H. 
Lacy, F. Baas, L. J. Allamandola, S. E. Persson, P. J. McGregor, 
Carol J. Lonsdale, T. R. Geballe, and C. E. P. van de Bult. 276, 
533, 7-D4 (1984) 

BAHCALL, JOHN N. The Distribution of Stars Perpendicular to a Galactic 
Disk. John N. Bahcall. 276, 156, 2-E9 (1984) 

Self-consistent Determinations of the Total Amount of Matter near 
the Sun. John N. Bahcall. 276, 169, 2-F8 (1984) 

BaLpwin, JAcK A. Spectrophotometry of Two Complete Samples of 
Flat Radio Spectrum Quasars. E. Joseph Wampler, C. Martin Gas- 
kell, William L. Burke, and Jack A. Baldwin. 276, 403, 6-AS5 (1984) 

BALONEK, T. J. Multifrequency Observations of the BL Lacertae Object 
0735+ 178. J. N. Bregman, A. E. Glassgold, P. J. Huggins, H. D. 
Aller, M. F. Aller, P. E. Hodge, G. H. Rieke, M. J. Lebofsky, J. 
T. Pollock, A. J. Pica, R. J. Leacock, A. G. Smith, J. Webb, T. J. 
Balonek, W. A. Dent, C. P. O’Dea, W. H.-M. Ku, D. A. Schwartz, 
J. S. Miller, R. J. Rudy, and P. D. LeVan. 276, 454, 6-E2 (1984) 

Bennett, C. L. 5 GHz Source Variability and the Gain of the NRAO 
300 Foot Telescope (Abstract of Paper in 1984 February Suppl.). 
C. L. Bennett, C. R. Lawrence, and B. F. Burke. 276, 798, 10-B10 
(1984) 


BENVENUTI, PERO. Radiative Shock-Wave Theory, I. Chemical Abun- 
dance Diagnostics and Galactic Abundance Gradients. Michael A. 
Dopita, Luc Binette, Sandro D’ Odorico, and Piero Benvenuti. 276, 
653, 8-F2 (1984) 

BiGNAMI, GIOVANNI F. An Identification for **Geminga™’ (2CG 195 + 04): 
The Optical Counterpart of 1E 0630+ 178, A Unique Object in the 
Gamma-Ray Source Error Box. Patrizia A. Caraveo, Giovanni F. 
Bignami, Laurent Vigroux, and Jacques A. Paul. 276, L45, 10-F2 
(1984) 

BIGNELL, R. C. Radio Structure of the Proto—Planetary Nebula GL 618. 
Sun Kwok and R. C. Bignell. 276, 544, 7-E1 (1984) 

BinetTeE, Luc. Radiative Shock-Wave Theory. I. Chemical Abundance 
Diagnostics and Galactic Abundance Gradients. Michael A. Do- 
pita, Luc Binette, Sandro D'Odorico, and Piero Benvenuti. 276, 
653, 8-F2 (1984) 

Biapes, J. C. Interstellar Lines in Spectra of Extragalactic Sources. 
III. Markarian 509, Arakelian 120, and 3C 273. D. G. York, S. 
Ratcliff, J. C. Blades, L. L. Cowie, D. C. Morton, and C. C. Wu. 
276, 92, 2-Al (1984) 

Bioemuor, E. E. Diffraction-limited Spatial Resolution of Circum- 
stellar Dust Shells at 10 Microns. E. E. Bloemhof, C. H. Townes, 
and A. H. B. Vanderwyck. 276, L21, 5-F10 (1984) 

BiupMan, S. A. Effect of Initial Thermal Structure on the Collapse 
and Explosion of Iron Stellar Cores. /. Lichtenstadt and S. A. 
Bludman, 276, 746, 9-E14 (1984) 

Bo pt, Optical Characteristics of Young Quasars as Sources 
of the Cosmic X-Ray Background. Elihu Boldt and Darryl Leiter. 
276, 427, 6-C2 (1984) 

Botton, C. T. A Search for Periods Longer than 5.6 Days in the Optical 
Spectrum of HDE 226868 = Cygnus X-1. D. R. Gies and C. T. 
Bolton. 276, L17, 5-F7 (1984) 

Borra, ERMANNO F. A Search for Faint Highly Polarized Objects. 
Ermanno F. Borra and Gilles Corriveau. 276, 449, 6-D11 (1984) 

Bowers, P. F. The Three-dimensional Structure of a Circumstellar Maser. 
P. F. Bowers and Mark Morris. 276, 646, 8-E9 (1984) 

Boyp, R. N. On the Thermonuclear Origin of the Gamma-Rays from 
SS 433. R. N. Boyd, M. Wiescher, G. H. Newsom, and G. W. 
Collins II. 276, L9, 5-E9 (1984) 

BrREGMAN, J. N. Multifrequency Observations of the BL Lacertae Ob- 
ject 0735+ 178. J. N. Bregman, A. E. Glassgold, P. J. Huggins, 
H. D. Aller, M. F. Aller, P. E. Hodge, G. H. Rieke, M. J. Lebofsky, 
J.T. Pollock, A. J. Pica, R. J. Leacock, A. G. Smith, J. Webb, T. 
J. Balonek, W. A. Dent, C. P. O'Dea, W. H.-M. Ku, D. A. Schwartz, 
J. S. Miller, R. J. Rudy, and P. D. LeVan. 276, 454, 6-E2 (1984) 

BREGMAN, JoEL N. X-Ray Observations of Broad Absorption-Line 
Quasars. Joel N. Bregman. 276, 423, 6-B12 (1984) 

Brib.e, A. H. High-Resolution VLA Observations of the Radio Jet in 
NGC 6251 (Abstract of Paper in 1984 February Suppl.). R. A. Perley, 
A. H. Bridle, and A. G. Willis. 276, 800, 10-B12 (1984) 

BroteNn, N. W. The Detection of Interstellar Methylcyanoacetylene. 
N. W. Broten, J. M. MacLeod, L. W. Avery, William M. Irvine, B. 
Hoéglund, P. Friberg, and A. Hjalmarson. 276, 25, 5-F14 (1984) 

Brown, J. M. Infrared and Far-Infrared Transition Frequencies for the 
CH; Radical. Trevor J. Sears, A. R. W. McKellar, P. R. Bunker, 
K. M. Evenson, and J. M. Brown. 276, 399, 5-B7 (1984) 

Bunker, P. R. Infrared and Far-Infrared Transition Frequencies for the 
CH; Radical. Trevor J. Sears, A. R. W. McKellar, P. R. Bunker, 
K. M. Evenson, and J. M. Brown. 276, 399, 5-B7 (1984) 

Burke, B. F. 5 GHz Source Variability and the Gain of the NRAO 300 
Foot Telescope (Abstract of Paper in 1984 February Suppl.). C. L. 
Bennett, C. R. Lawrence, and B. F. Burke. 276, 798, 10-B10 (1984) 

Burke, WILLIAM L. Spectrophotometry of Two Complete Samples of 


THE ASTROPHYSICAL JOURNAL 


Flat Radio Spectrum Quasars. E. Joseph Wampler, C. Martin Gas- 
kell, William L. Burke, and Jack A. Baldwin. 276, 403, 6-AS5 (1984) 

BurNnuHaM, N. An Analysis of the Vaughan-Preston Survey of Chro- 
mospheric Emission. L. Hartmann, D. R. Soderblom, R. W. Noyes, 
N. Burnham, and A. H. Vaughan. 276, 254, 3-E12 (1984) 


Canuto, V. M. Testing the Strong Equivalence Principle by Radio 
Ranging. V. M. Canuto, 1. Goldman, and I. 1. Shapiro. 276, |, 1- 
A6 (1984) 

CaRaveo, Parrizia A. An Identification for *“Geminga™’ (2CG 195 + 04): 
The Optical Counterpart of 1E 0630+ 178, A Unique Object in the 
Gamma-Ray Source Error Box. Patrizia A. Caraveo, Giovanni F. 
Bignami, Laurent Vigroux, and Jacques A. Paul. 276, L45, 10-F2 
(1984) 

Carson, Duane F. An Atlas of Late-Type Stellar Spectra, 2400-2778 
Inverse Centimeters (Abstract of Paper in 1984 February Suppl.). 
Stephen T. Ridgway, Duane F. Carbon, Donald N. B. Hall, and 
Jack Jewell. 276, 798, 10-B10 (1984) 

Carpona, Octavio. The Nature of the Visual Companions of Ap and 
Am Stars. Helmut A. Abt and Octavio Cardona. 276, 266, 3-F10 
(1984) 

CaraiLL, P. J. Diamagnetic Propulsion and Energy Balance of Magnetic 
Elements in the Solar Chromosphere and Transition Region. P. J. 
Cargill and G. W. Pneuman. 276, 369, 4-G1 (1984) 

CARRUTHERS, GeorGe R. The S201 Far-Ultraviolet Imaging Survey. II. 
A Field in Cygnus (Abstract of Paper in 1984 February Suppl.). 
George R. Carruthers and Thornton Page. 276, 799, 10-B11 (1984) 

Carson, T. RicHARD. Long-Period Classical Cepheids: Theory versus 
Observation. T. Richard Carson and Richard B. Stothers. 276, 593, 
8-All (1984) 

CENTRELLA, JOAN. Planar Numerical Cosmology. II. The Difference 
Equations and Numerical Tests (Abstract of Paper in 1984 February 
Suppl.). Joan Centrella and James R. Wilson. 276, 798, 10-B10 
(1984) 

Currre, S. M. The Quasar Q2345+ 007A, B: A Case for the Double 
Gravitational Lens? K. Subramanian and S. M. Chitre. 276. 440, 
6-D2 (1984) 

Criark, F. O. Polarization Properties and Time Variations of the SiO 
Maser Emission of R Leonis. F. O. Clark, T. H. Troland, G. H. 
Pepper, and D. R. Johnson. 276, 572, 7-G4 (1984) 

CLEMENT, Maurice J. Normal Modes of Oscillation for Rotating Stars. 
II. Variational Solutions. Maurice J. Clement. 276, 724, 9-D6 (1984) 

Co.tins, G. W., Il. On the Thermonuclear Origin of the Gamma-Rays 
from SS 433. R. N. Boyd, M. Wiescher, G. H. Newsom, and G. 
W. Collins I. 276, L9, 5-E9 (1984) 

Conpon, J. J. 4C 29.47: Quasi-periodic Outbursts Recorded by Pre- 
cessing Jets? J. J. Condon and K. J. Mitchell. 276, 472, 6-F8 (1984) 

Corriveau, Gittes. A Search for Faint Highly Polarized Objects. Er- 
manno F. Borra and Gilles Corriveau. 276, 449, 6-D11 (1984) 

Cowte, L. L. Interstellar Lines in Spectra of Extragalactic Sources. 
Ill. Markarian 509, Arakelian 120, and 3C 273. D. G. York, S. 
Ratcliff, J. C. Blades, L. L. Cowie, D. C. Morton, and C. C. Wu. 
276, 92, 2-Al (1984) 

Cram, Lawrence E. The Response of Chromospheric Emission Lines 
to Flares on YZ Canis Minoris. Simon P. Worden, Timothy J. 
Schneeberger, Mark S. Giampapa, Edward E. Deluca, and Law- 
rence E. Cram. 276, 270, 3-F14 (1984) 


Darsro, W. Photon Escape Probabilities in a Semi-infinite Plane-par- 
allel Medium. A. C. Williams, R. F. Elsner, M. C. Weisskopf, and 
W. Darbro. 276, 691, 9-B1 (1984) 

Davis, Linpsey E. The Distance to IC 1613 from Infrared Photometry 
of Cepheids. Christopher W. McAlary, Barry F. Madore, and Lind- 
sey E. Davis. 276, 487, 6-G10 (1984) 

Dawson, JOHN M. Stimulated Compton Scattering of Hydromagnetic 
Waves in the Interstellar Medium. Padma K. Shukla and John M. 
Dawson. 276, L49, 10-F7 (1984) 

Detuca, Epwarp E. The Response of Chromospheric Emission Lines 
to Flares on YZ Canis Minoris. Simon P. Worden, Timothy J. 
Schneeberger, Mark S. Giampapa, Edward E. Deluca, and Law- 
rence E. Cram. 276, 270, 3-F14 (1984) 

Dennis, B. R. A Study of the Evolution of Energetic Electrons in a 
Solar Flare. Gordon D. Holman, M. R. Kundu, and B. R. Dennis. 
276, 761, 9-G1 (1984) 


Dent, W. A. Multifrequency Observations of the BL Lacertae Object 
0735+ 178. J. N. Bregman, A. E. Glassgold, P. J. Huggins, H. D. 
Aller, M. F. Aller, P. E. Hodge, G. H. Rieke, M. J. Lebofsky, J. 
T. Pollock, A. J. Pica, R. J. Leacock, A. G. Smith, J. Webb, T. J. 
Balonek, W. A. Dent, C. P. O'Dea, W. H.-M. Ku, D. A. Schwartz, 
J. S. Miller, R. J. Rudy, and P. D. LeVan. 276, 454, 6-E2 (1984) 

Des Foréts, G. Stability of Gravitational Systems and Gravothermal 
Catastrophe in Astrophysics. J. F. Sygnet, G. Des Foréts, M. Lach- 
iéze-Rey, and R. Pellat. 276, 737, 9-ES (1984) 

Dickinson, Dace F. Methyl Acetylene as a Temperature Probe for 
Dense Interstellar Clouds. 7. B. H. Kuiper, E. N. Rodriguez Kuiper, 
Dale F. Dickinson, B. E. Turner, and B. Zuckerman. 276, 211, 3- 
B9 (1984) 

DinersteEINn, H. L. Far-Infrared Spectroscopy of the Galactic Center: 
Neutral and Ionized Gas in the Central 10 Parsecs of the Galaxy. 
R. Genzel, Dan M. Watson, C. H. Townes, H. L. Dinerstein, D. 
Hollenbach, D. F. Lester, M. Werner, and J. W. V. Storey. 276, 
551, 7-E9 (1984) 

D’Oporico, SANDRO. Radiative Shock-Wave Theory. I. Chemical 
Abundance Diagnostics and Galactic Abundance Gradients. Mi- 
chael A. Dopita, Luc Binette, Sandro D’Odorico, and Piero Ben- 
venuti. 276, 653, 8-F2 (1984) 

Dopitra, MICHAEL A. Radiative Shock-Wave Theory. I. Chemical Abun- 
dance Diagnostics and Galactic Abundance Gradients. Michael A. 
Dopita, Luc Binette, Sandro D’ Odorico, and Piero Benvenuti. 276, 
653, 8-F2 (1984) 

Doscuek, G. A. On the Rate of Energy Input in Thermal Solar Flares. 
U. Feldman, G. A. Doschek, and D. L. McKenzie. 276, L53, 10- 
F10 (1984) 

DritxinG, J. S. LSS 4300: A Hot Counterpart of Upsilon Sagittarii and 
KS Persei? D. Schénberner and J. S. Drilling. 276, 229, 3-D1 (1984) 

DuriseNn, RICHARD H. Preferred Orbit Planes in Triaxial Galaxies. I. 
Tumbling about a Principal Axis. Thomas Y. Steiman-Cameron and 
Richard H. Durisen. 276, 101, 2-A10 (1984) 

A Numerical Study of the Stability of Radiative Shocks. James N. 
Imamura, Michael T. Wolff, and Richard H. Durisen. 276, 667, 8- 
G2 (1984) 


Exsner, R. F. Photon Escape Probabilities in a Semi-infinite Plane- 
parallel Medium. A. C. Williams, R. F. Elsner, M. C. Weisskopf, 
and W. Darbro. 276, 691, 9-B1 (1984) 

Erickson, NEAL R. Models of Molecular Clouds. I. Multitransition 
Study of CS. Ronald L. Snell, Lee G. Mundy, Paul F. Goldsmith, 
Neal J. Evans I, and Neal R. Erickson. 276, 625, 8-D2 (1984) 

Evans, NEAL J., Il. Models of Molecular Clouds. I. Multitransition 
Study of CS. Ronald L. Snell, Lee G. Mundy, Paul F. Goldsmith, 
Neal J. Evans I, and Neal R. Erickson. 276, 625, 8-D2 (1984) 

Evenson, K. M. Infrared and Far-Infrared Transition Frequencies for 
the CH, Radical. Trevor J. Sears, A. R. W. McKellar, P. R. Bunker, 
K. M. Evenson, and J. M. Brown. 276, 399, 5-B7 (1984) 


FELDMAN, U. On the Rate of Energy Input in Thermal Solar Flares. 
U. Feldman, G. A. Doschek, and D. L. McKenzie. 276, L53, 10- 
F10 (1984) 

FERGUSON, DoNALD H. PG 1012-029: A High-Excitation Eclipsing 
Cataclysmic Variable. William R. Penning, Donald H. Ferguson, 
John T. McGraw, James Liebert, and Richard F. Green. 276, 233, 
3-DS (1984) 

FoRMAN, W. The Structure of Clusters of Galaxies Observed with Ein- 
stein. C. Jones and W. Forman. 276, 38, 1-D1 (1984) 

FRAQUELLI, DorotHy A. The RS Canum Venaticorum Phenomena. I. 
Ha Emission in HR 1099. Dorothy A. Fraquelli. 276, 243, 3-E1 
(1984) 

FriBerc, P. The Detection of Interstellar Methylcyanoacetylene. N. W. 
Broten, J. M. MacLeod, L. W. Avery, William M. Irvine, B. Hég- 
lund, P. Friberg, and A. Hjalmarson. 276, L25, 5-F14 (1984) 


GALLAGHER, J. S. CO Emission from the Star-Burst Irregular Galaxy 
NGC 1569. Judith S. Young, J. S. Gallagher, and Deidre A. Hunter. 
276, 476, 6-F13 (1984) 

Garrison, R. F. CPD —48°1577: The Brightest Known Cataclysmic 
Variable. R. F. Garrison, R. E. Schild, W. A. Hiltner, and W. Krzem- 
inski. 276, L13, 5-E13 (1984) 

GasKELL, C. MARTIN. Spectrophotometry of Two Complete Samples 
of Flat Radio Spectrum Quasars. E. Joseph Wampler, C. Martin 


INDEX TO VOLUME 276, PARTS | AND 2 iii 


Gaskell, William L. Burke, and Jack A. Baldwin. 276, 403, 6-AS 
(1984) 

Gaston, BARBARA J. Speckle Interferometric Measurements of Binary 
Stars. IX. (Abstract of Paper in 1984 February Suppl.). Harold A. 
McAlister, William 1. Hartkopf, Barbara J. Gaston, and Elaine M. 
Hendry. 276, 799, 10-B11 (1984) 

GeBALLE, T. R. 4.6 Micron Absorption Features due to Solid Phase CO 
and Cyano Group Molecules toward Compact Infrared Sources. J. 
H. Lacy, F. Baas, L. J. Allamandola, S. E. Persson, P.J. McGregor, 
Carol J. Lonsdale, T. R. Geballe, and C. E. P. van de Bult. 276, 
533, 7-D4 (1984) 

GENZEL, R. Far-Infrared Spectroscopy of the Galactic Center: Neutral 
and Ionized Gas in the Central 10 Parsecs of the Galaxy. R. Genzel, 
Dan M. Watson, C. H. Townes, H. L. Dinerstein. D. Hollenbach, 
D. F. Lester, M. Werner, and J. W. V. Storey. 276, 551, 7-E9 (1984) 

GiaAMPAPA, Mark S. The Response of Chromospheric Emission Lines 
to Flares on YZ Canis Minoris. Simon P. Worden, Timothy J. 
Schneeberger, Mark S. Giampapa, Edward E. Deluca, and Law- 
rence E. Cram. 276, 270, 3-F14 (1984) 

Gies, D. R. A Search for Periods Longer than 5.6 Days in the Optical 
Spectrum of HDE 226868 = Cygnus X-1. D. R. Gies and C. T. 
Bolton. 276, L17, 5-F7 (1984) 

GLassGOLb, A. E. Multifrequency Observations of the BL Lacertae 
Object 0735+ 178. J. N. Bregman, A. E. Glassgold, P. J. Huggins, 
H. D. Aller, M. F. Aller, P. E. Hodge, G. H. Rieke, M. J. Lebofsky, 
J.T. Pollock, A. J. Pica, R. J. Leacock, A. G. Smith, J. Webb, T. 
J. Balonek, W. A. Dent, C. P. O'Dea, W. H.-M. Ku, D. A. Schwartz, 
J. S. Miller, R. J. Rudy, and P. D. LeVan. 276, 454, 6-E2 (1984) 

GoLpMan, I. Testing the Strong Equivalence Principle by Radio Rang- 
ing. V. M. Canuto, 1. Goldman, and 1. 1. Shapiro, 276, |, 1-A6 
(1984) 

Go.tpsMiTH, PAUL F. Models of Molecular Clouds. I. Multitransition 
Study of CS. Ronald L. Snell, Lee G. Mundy, Paul F. Goldsmith, 
Neal J. Evans i, and Neal R. Erickson. 276, 625, 8-D2 (1984) 

GreEN, RICHARD F. PG 1012—029: A High-Excitation Eclipsing Cat- 
aclysmic Variable. William R. Penning, Donald H. Ferguson, John 
T. McGraw, James Liebert, and Richard F. Green. 276, 233, 3-D5 
(1984) 

GREENSTEIN, Jesse L. Spectrophotometry of the White Dwarfs. Jesse 
L. Greenstein. 276, 602, 8-B6 (1984) 

Grinb ay, J. E. Optical Identification of 2S 1417 —62. J. E. Grindlay, 
L. D. Petro, and J. E. McClintock. 276, 621, 8-C11 (1984) 


Hackney, K. R. H. Variability of the Ultraviolet Spectrum of BL Lac- 
ertae Objects. M. H. Ulrich, K. R. H. Hackney, R. L. Hackney, 
and Y. Kondo. 276, 466, 6-F2 (1984) 

HAckNeEY, R. L. Variability of the Ultraviolet Spectrum of BL Lacertae 
Objects. M. H. Ulrich, K. R. H. Hackney, R. L. Hackney, and Y. 
Kondo. 276, 466, 6-F2 (1984) 

Hatt, DONALD N. B. An Atlas of Late-Type Stellar Spectra, 2400- 
2778 Inverse Centimeters (Abstract of Paper in 1984 February 
Suppl.). Stephen T. Ridgway, Duane F. Carbon, Donald N. B. Hall, 
and Jack Jewell. 276, 798, 10-B10 (1984) 

HAMILTON, ANDREW J. S. Thermodynamics and Galaxy Clustering: 
Nonlinear Theory of High Order Correlations. William C. Saslaw 
and Andrew J. S. Hamilton. 276, 13, 1-B4 (1984) 

Harris, GRETCHEN L. H. The NGC 5128 Globular Cluster System. 
James E. Hesser, Hugh C. Harris, Sidney van den Bergh, and 
Gretchen L. H. Harris. 276, 491, 7-Al (1984) 

Harris, HUGH C. The NGC 5128 Globular Cluster System. James E. 
Hesser, Hugh C. Harris, Sidney van den Bergh, and Gretchen L. 
H. Harris. 276, 491, 7-Al (1984) 

Hartkopr, WILLIAM I. Speckle Interferometric Measurements of Bi- 
nary Stars. IX. (Abstract of Paper in 1984 February Suppl.). Harold 
A. McAlister, William 1. Hartkopf, Barbara J. Gaston, and Elaine 
M. Hendry. 276, 799, 10-B11 (1984) 

HARTMANN, L. An Analysis of the Vaughan-Preston Survey of Chro- 
mospheric Emission. L. Hartmann, D. R. Soderblom, R. W. Noyes, 
N. Burnham, and A. H. Vaughan. 276, 254, 3-E12 (1984) 

A High-Resolution Study of Herbig-Haro Objects | and 2. L. Hart- 
mann and J. C. Raymond. 276, 560, 7-F4 (1984) 

Hartaquist, T. W. On the Photoproduction of Triply Ionized Carbon 
and Silicon in the Galactic Halo. T. W. Hartquist, M. Pettini, and 
A. Tallant. 276, 519, 7-C4 (1984) 

HatHaway, Davip H. A Convective Model for Turbulent Mixing in 


Rotating Convection Zones. David H. Hathaway. 276, 316, 4-C4 
(1984) 

Hayakawa, S. A Very Long X-Ray Burst with a Precursor from XB 
1715 —321. ¥. Tawara, T. Kii, S. Hayakawa, H. Kunieda, K. Masai, 
F. Nagase, H. Inoue, K. Koyama, F. Makino, K. Makishima, M. 
Matsuoka, T. Murakami, M. Oda, Y. Ogawara, T. Ohashi, N. Shi- 
bazaki, Y. Tanaka, S. Miyamoto, H. Tsunemi, K. Yamashita, and 
1. Kondo. 276, L41, 10-E12 (1984) 

HECKATHORN, Joy N. The High-lonization and Excited-State Inter- 
stellar Lines in the Carina Nebula: A Giant H « Region in Ab- 
sorption. Nolan R. Walborn, Joy N. Heckathorn, and James E. 
Hesser. 276, 524, 7-C9 (1984) 

HECKMAN, TIMOTHY. Optical Line Emission Associated with the Radio 
Galaxy 4C 26.42 in the Cluster of Galaxies Abell 1795. Wil van 
Breugel, Timothy Heckman, and George Miley. 276, 79, 1-F14 
(1984) 

HENDRY, ELaine M. Speckle Interferometric Measurements of Binary 
Stars. IX. (Abstract of Paper in 1984 February Suppl.). Harold A. 
McAlister, William 1. Hartkopf, Barbara J. Gaston, and Elaine M. 
Hendry. 276, 799, 10-B11 (1984) 

Hesser, JAMes E. The NGC 5128 Globular Cluster System. James E. 
Hesser, Hugh C. Harris, Sidney van den Bergh, and Gretchen L. 
H. Harris. 276, 491, 7-Al (1984) 

The High-Ionization and Excited-State Interstellar Lines in the Carina 
Nebula: A Giant H 11 Region in Absorption. Nolan R. Walborn, 
Joy N. Heckathorn, and James E. Hesser. 276, 524, 7-C9 (1984) 

HittNer, W. A. CPD —48°1577: The Brightest Known Cataclysmic 
Variable. R. F. Garrison, R. E. Schild, W. A. Hiltner, and W. Krzem- 
inski. 276, L13, 5-E13 (1984) 

Hyacmarson, A. The Detection of Interstellar Methylcyanoacetylene. 
N. W. Broten, J. M. MacLeod, L. W. Avery, William M. Irvine, B. 
Héglund, P. Friberg, and A. Hjalmarson. 276, L25, 5-F14 (1984) 

Hopce, P. E. Multifrequency Observations of the BL Lacertae Object 
0735+ 178. J. N. Bregman, A. E. Glassgold, P. J. Huggins, H. D. 
Aller, M. F. Aller, P. E. Hodge, G. H. Rieke, M. J. Lebofsky, J. 
T. Pollock, A. J. Pica, R. J. Leacock, A. G. Smith, J. Webb, T. J. 
Balonek, W. A. Dent, C. P. O'Dea, W. H.-M. Ku, D. A. Schwartz, 
J. S. Miller, R. J. Rudy, and P. D. LeVan. 276, 454, 6-E2 (1984) 

Hopce, P. W. LMC Blue Globular Clusters Containing Cepheids. I. 
NGC 1856. P. W. Hodge and S.-O. Lee. 276, 509, 7-B7 (1984) 

H6GLUND, B. The Detection of Interstellar Methylcyanoacetylene. N. 
W. Broten, J. M. MacLeod, L. W. Avery, William M. Irvine, B. 
Héglund, P. Friberg, and A. Hjalmarson. 276, L25, 5-F14 (1984) 

HoucensBacn, D. Far-Infrared Spectroscopy of the Galactic Center: 
Neutral and Ionized Gas in the Central 10 Parsecs of the Galaxy. 
R. Genzel, Dan M. Watson, C. H. Townes, H. L. Dinerstein, D. 
Hollenbach, D. F. Lester, M. Werner, and J. W. V. Storey. 276, 
551, 7-E9 (1984) 

Ho_MAN, Gorpon D. A Study of the Evolution of Energetic Electrons 
in a Solar Flare. Gordon D. Holman, M. R. Kundu, and B. R. 
Dennis. 276, 761, 9-G1 (1984) 

Huaains, P. J. Multifrequency Observations of the BL Lacertae Object 
0735+ 178. J. N. Bregman, A. E. Glassgold, P. J. Huggins, H. D. 
Aller, M. F. Aller, P. E. Hodge, G. H. Rieke, M. J. Lebofsky, J. 
T. Pollock, A. J. Pica, R. J. Leacock, A. G. Smith, J. Webb, T. J. 
Balonek, W. A. Dent, C. P. O'Dea, W. H.-M. Ku, D. A. Schwartz, 
J. S. Miller, R. J. Rudy, and P. D. LeVan. 276, 454, 6-E2 (1984) 

HuGues, V. A. The Star-forming Region in Cepheus A. V. A. Hughes 
and J. G. A. Wouterloot. 276, 204, 3-B2 (1984) 

Hunter, Deipre A. CO Emission from the Star-Burst Irregular Galaxy 
NGC 1569. Judith S. Young, J. 8. Gallagher, and Deidre A. Hunter. 
276, 476, 6-F13 (1984) 

Anomalous Emission Regions in Irregular Galaxies. Deidre A. Hunter. 
276, L35, 10-E7 (1984) 

HurrForp, GorDON J. Magnetic Changes Observed in a Solar Flare. 
Ronald L. Moore, Gordon J. Hurford, Harrison P. Jones, and 
Sharad R. Kane. 276, 379, 5-A1 (1984) 


IBEN, IcKo, Jr. Supernovae of Type I as End Products of the Evolution 
of Binaries with Components of Moderate Initial Mass (M = 9 M..) 
(Abstract of Paper in 1984 February Suppl.). /cko Iben, Jr. and 
Alexander V. Tutukov. 276, 801, 10-B13 (1984) 

IMAMURA, JAMES N. A Numerical Study of the Stability of Radiative 
Shocks. James N. Imamura, Michael T. Wolff, and Richard H. 
Durisen. 276, 667, 8-G2 (1984) 


iv THE ASTROPHYSICAL JOURNAL 


Inoue, H. A Very Long X-Ray Burst with a Precursor from XB 
1715-321. ¥. Tawara, T. Kii, S. Hayakawa, H. Kunieda, K. Masai, 
F. Nagase, H. Inoue, K. Koyama, F. Makino, K. Makishima, M. 
Matsuoka, T. Murakami, M. Oda, Y. Ogawara, T. Ohashi, N. Shi- 
bazaki, Y. Tanaka, S. Miyamoto, H. Tsunemi, K. Yamashita, and 
1. Kondo. 276, L41, 10-E12 (1984) 

lonson, James A. A Unified Theory of Electrodynamic Coupling in 
Coronal Magnetic Loops: The Coronal Heating Problem. James 
A. lonson. 276, 357, 4-F3 (1984) 

Irvine, WiLLtAM M. The Detection of Interstellar Methylcyanoace- 
tylene. N. W. Broten, J. M. MacLeod, L. W. Avery, William M. 
Irvine, B. Héglund, P. Friberg, and A. Hjalmarson. 276, L25, 5- 
F14 (1984) 


Jewett, Jack. An Atlas of Late-Type Stellar Spectra, 2400-2778 In- 
verse Centimeters (Abstract of Paper in 1984 February Suppl.). 
Stephen T. Ridgway, Duane F. Carbon, Donald N. B. Hall, and 
Jack Jewell. 276, 798, 10-B10 (1984) 

Joc, CHANDA J. Two-Fluid Gravitational Instabilities in a Galactic Disk. 
Chanda J. Jog and P. M. Solomon. 276, 114, 2-B9 (1984) 

A Galactic Disk as a Two-Fluid System: Consequences for the Critical 
Stellar Velocity Dispersion and the Formation of Condensations in 
the Gas. Chanda J. Jog and P. M. Solomon. 276, 127, 2-C8 (1984) 

Jounson, D. R. Polarization Properties and Time Variations of the SiO 
Maser Emission of R Leonis. F. O. Clark, T. H. Troland, G. H. 
Pepper, and D. R. Johnson. 276, 572, 7-G4 (1984) 

Jones, C. The Structure of Clusters of Galaxies Observed with Einstein. 
C. Jones and W. Forman. 276, 38, 1-D1 (1984) 

Jones, DAYTON L. Structure of the Compact Radio Sources in NGC 
1052 and NGC 4278. Dayton L. Jones, J. M. Wrobel, and D. B. 
Shaffer. 276, 480, 6-G3 (1984) 

The Radio Structure of CTA 21. Dayton L. Jones. 276, LS, 5-ES 
(1984) 

Jones, HARRISON P. Magnetic Changes Observed in a Solar Flare. Ron- 
ald L. Moore, Gordon J. Hurford, Harrison P. Jones, and Sharad 
R. Kane. 276, 379, 5-A1 (1984) 

Jura, MicHAEL. The Microwave Background Temperature at 2.64 and 
1.32 Millimeters. David M. Meyer and Michael Jura. 276, L1, 5- 
E2 (1984) 


KANE, SHARAD R. Magnetic Changes Observed in a Solar Flare. Ronald 
L. Moore, Gordon J. Hurford, Harrison P. Jones, and Sharad R. 
Kane. 276, 379, 5-Al (1984) 

KeiL, STEPHEN L. Variations in the Solar Calcium K Line 1976-1982. 
Stephen L. Keil and Simon P. Worden. 276, 766, 9-G6 (1984) 

Ku, T. A Very Long X-Ray Burst with a Precursor from XB 1715 — 321. 
Y. Tawara, T. Kii, S. Hayakawa, H. Kunieda, K. Masai, F. Nagase, 
H. Inoue, K. Koyama, F. Makino, K. Makishima, M. Matsuoka, 
T. Murakami, M. Oda, Y. Ogawara, T. Ohashi, N. Shibazaki, Y. 
Tanaka, S. Miyamoto, H. Tsunemi, K. Yamashita, and I. Kondo. 
276, L41, 10-E12 (1984) 

Konpo, I. A Very Long X-Ray Burst with a Precursor from XB 
1715 —321. ¥. Tawara, T. Kii, S. Hayakawa, H. Kunieda, K. Masai, 
F. Nagase, H. Inoue, K. Koyama, F. Makino, K. Makishima, M. 
Matsuoka, T. Murakami, M. Oda, Y. Ogawara, T. Ohashi, N. Shi- 
bazaki, Y. Tanaka, S. Miyamoto, H. Tsunemi, K. Yamashita, and 
1. Kondo. 276, L41, 10-E12 (1984) 

Konpo, Y. Variability of the Ultraviolet Spectrum of BL Lacertae Ob- 
jects. M. H. Ulrich, K. R. H. Hackney, R. L. Hackney, and Y. 
Kondo. 276, 466, 6-F2 (1984) 

Konpbo, Yous!. Comments on the Ultraviolet Spectrum of y? Velorum. 
Jorge Sahade, Yoji Kondo, and George E. McCluskey, Jr. 276, 281, 
3-G11 (1984) 

Koyama, K. A Very Long X-Ray Burst with a Precursor from XB 
1715—321. Y. Tawara, T. Kii, S. Hayakawa, H. Kunieda, K. Masai, 
F. Nagase, H. Inoue, K. Koyama, F. Makino, K. Makishima, M. 
Matsuoka, T. Murakami, M. Oda, Y. Ogawara, T. Ohashi, N. Shi- 
bazaki, Y. Tanaka, S. Miyamoto, H. Tsunemi, K. Yamashita, and 
1. Kondo. 276, L41, 10-E12 (1984) 

KRZEMINSKI, W. CPD —48°1577: The Brightest Known Cataclysmic 
Variable. R. F. Garrison, R. E. Schild, W. A. Hiltner, and W. Krzem- 
inski. 276, L13, 5-E13 (1984) 

Ku, W. H.-M. Multifrequency Observations of the BL Lacertae Object 
0735+ 178. J. N. Bregman, A. E. Glassgold, P. J. Huggins, H. D. 
Aller, M. F. Aller, P. E. Hodge, G. H. Rieke, M. J. Lebofsky, J. 


T. Pollock, A. J. Pica, R. J. Leacock, A. G. Smith, J. Webb, T. J. 
Balonek, W. A. Dent, C. P. O'Dea, W. H.-M. Ku, D. A. Schwartz, 
J. S. Miller, R. J. Rudy, and P. D. LeVan. 276, 454, 6-E2 (1984) 

Kuiper, T. B. H. Methyl Acetylene as a Temperature Probe for Dense 
Interstellar Clouds. 7. B. H. Kuiper, E. N. Rodriguez Kuiper, Dale 
F. Dickinson, B. E. Turner, and B. Zuckerman. 276, 211, 3-B9 (1984) 

Kunasz, Pau B. Transfer of Resonance Line Radiation in the Co- 
moving Frame of an Expanding Cylinder. Paul B. Kunasz. 276, 677, 
9-Al (1984) 

Kunpu, M. R. A Study of the Evolution of Energetic Electrons in a 
Solar Flare. Gordon D. Holman, M. R. Kundu, and B. R. Dennis. 
276, 761, 9-G1 (1984) 

Kuniepa, H. A Very Long X-Ray Burst with a Precursor from XB 
1715 —321. Y. Tawara, T. Kii, S. Hayakawa, H. Kunieda, K. Masai, 
F. Nagase, H. Inoue, K. Koyama, F. Makino, K. Makishima, M. 
Matsuoka, T. Murakami, M. Oda, Y. Ogawara, T. Ohashi, N. Shi- 
bazaki, Y. Tanaka, S. Miyamoto, H. Tsunemi, K. Yamashita, and 
I. Kondo. 276, L41, 10-E12 (1984) 

Kwok, Sun. Radio Structure of the Proto—Planetary Nebula GL 618. 
Sun Kwok and R. C. Bignell. 276, 544, 7-E1 (1984) 


LaBonte, Barry. Is Stellar Differential Rotation Observable? Barry 
LaBonte. 276, 335, 4-D9 (1984) 

Lacuiéze-Rey, M. Stability of Gravitational Systems and Gravother- 
mal Catastrophe in Astrophysics. J. F. Sygnet, G. Des Foréts, M. 
Lachiéze-Rey, and R. Pellat. 276, 737, 9-ES (1984) 

Lacy, J. H. 4.6 Micron Absorption Features due to Solid Phase CO 
and Cyano Group Molecules toward Compact Infrared Sources. J. 
H. Lacy, F. Baas, L. J. Allamandola, S. E. Persson, P. J. McGregor, 
Carol J. Lonsdale, T. R. Geballe, and C. E. P. van de Bult. 276, 
533, 7-D4 (1984) 

Lawrence, C. R. 5 GHz Source Variability and the Gain of the NRAO 
300 Foot Telescope (Abstract of Paper in 1984 February Suppl.). 
C. L. Bennett, C. R. Lawrence, and B. F. Burke. 276, 798, 10-B10 
(1984) 

Leacock, R. J. Multifrequency Observations of the BL Lacertae Object 
0735+ 178. J. N. Bregman, A. E. Glassgold, P. J. Huggins, H. D. 
Aller, M. F. Aller, P. E. Hodge, G. H. Rieke, M. J. Lebofsky, J. 
T. Pollock, A. J. Pica, R. J. Leacock, A. G. Smith, J. Webb, T. J. 
Balonek, W. A. Dent, C. P. O'Dea, W. H.-M. Ku, D. A. Schwartz, 
J. §. Miller, R. J. Rudy, and P. D. LeVan. 276, 454, 6-E2 (1984) 

Lesorsky, M. J. Multifrequency Observations of the BL Lacertae Ob- 
ject 0735+ 178. J. N. Bregman, A. E. Glassgold, P. J. Huggins, 
H. D. Aller, M. F. Aller, P. E. Hodge, G. H. Rieke, M. J. Lebofsky, 
J.T. Pollock, A. J. Pica, R. J. Leacock, A. G. Smith, J. Webb, T. 
J. Balonek, W. A. Dent, C. P.O’ Dea, W. H.-M. Ku, D. A. Schwartz, 
J.S. Miller, R. J. Rudy, and P. D. LeVan. 276, 454, 6-E2 (1984) 

Lee, S.-O. LMC Blue Globular Clusters Containing Cepheids. I. NGC 
1856. P. W. Hodge and S.-O. Lee. 276, 509, 7-B7 (1984) 

Lerrer, DarRy_. Optical Characteristics of Young Quasars as Sources 
of the Cosmic X-Ray Background. Elihu Boldt and Darryl Leiter. 
276, 427, 6-C2 (1984) 

Lester, D. F. Far-Infrared Spectroscopy of the Galactic Center: Neu- 
tral and Ionized Gas in the Central 10 Parsecs of the Galaxy. R. 
Genzel, Dan M. Watson, C. H. Townes, H. L. Dinerstein, D. Hol- 
lenbach, D. F. Lester, M. Werner, and J. W. V. Storey. 276, 551, 
7-E9 (1984) 

LeVan, P. D. Multifrequency Observations of the BL Lacertae Object 
0735+ 178. J. N. Bregman, A. E. Glassgold, P. J. Huggins, H. D. 
Aller, M. F. Aller, P. E. Hodge, G. H. Rieke, M. J. Lebofsky, J. 
T. Pollock, A. J. Pica, R. J. Leacock, A. G. Smith, J. Webb, T. J. 
Balonek, W. A. Dent, C. P. O'Dea, W. H.-M. Ku, D. A. Schwartz, 
J. S. Miller, R. J. Rudy, and P. D. LeVan. 276, 454, 6-E2 (1984) 

LicHTENSTADT, I. Effect of Initial Thermal Structure on the Collapse 
and Explosion of Iron Stellar Cores. J. Lichtenstadt and S. A. 
Bludman. 276, 746, 9-E14 (1984) 

LieBert, James. PG 1012—029: A High-Excitation Eclipsing Cata- 
clysmic Variable. William R. Penning, Donald H. Ferguson, John 
T. McGraw, James Liebert, and Richard F. Green. 276, 233, 3-DS 
(1984) 

LonsDALE, CAROL J. 4.6 Micron Absorption Features due to Solid 
Phase CO and Cyano Group Molecules toward Compact Infrared 
Sources. J. H. Lacy, F. Baas, L. J. Allamandola, S. E. Persson, 
P. J. McGregor, Carol J. Lonsdale, T. R. Geballe, and C. E. P. 
van de Bult. 276, 533, 7-D4 (1984) 


INDEX TO VOLUME 276, PARTS 1 AND 2 


MacLeop, J. M. The Detection of Interstellar Methylcyanoacetylene. 
N. W. Broten, J. M. MacLeod, L. W. Avery, William M. Irvine, B. 
Héglund, P. Friberg, and A, Hjalmarson. 276, L25, 5-F14 (1984) 

Mapore, Barry F. The Distance to IC 1613 from Infrared Photometry 
of Cepheids. Christopher W. McAlary, Barry F. Madore, and Lind- 
sey E. Davis. 276, 487, 6-G10 (1984) 

MAKINO, F. A Very Long X-Ray Burst with a Precursor from XB 
1715—321. ¥Y. Tawara, T. Kii, S. Hayakawa, H. Kunieda, K. Masai, 
F. Nagase, H. Inoue, K. Koyama, F. Makino, K. Makishima, M. 
Matsuoka, T. Murakami, M. Oda, Y. Ogawara, T. Ohashi, N. Shi- 
bazaki, Y. Tanaka, S. Miy to, H. Tsunemi, K. Yamashita, and 
1. Kondo. 276, L41, 10-E12 (1984) 

MAKISHIMA, K. A Very Long X-Ray Burst with a Precursor from XB 
1715—321. ¥. Zawara, T. Kii, S. Hayakawa, H. Kunieda, K. Masai, 
F. Nagase, H. Inoue, K. Koyama, F. Makino, K. Makishima, M. 
Matsuoka, T. Murakami, M. Oda, Y. Ogawara, T. Ohashi, N. Shi- 
bazaki, Y. Tanaka, S. Miyamoto, H. Tsunemi, K. Yamashita, and 
1. Kondo. 276, L41, 10-E12 (1984) 

MALuMUuTH, E.tor M. The Evolution of Clusters of Galaxies. II. Tidal 
Stripping versus Mergers as a Function of Richness. Eliot M. Mal- 
umuth and Douglas O. Richstone. 276, 413, 6-B2 (1984) 

Marcaipe, J. M. VLBI Study of 1038+528 A and B: Discovery of 
Wavelength Dependence of Peak Brightness Location. J. M. Mar- 
caide and I. 1. Shapiro. 276, 56, 1-ES (1984) 

Marcy, GeEorrrey W. Observations of Magnetic Fields on Solar-Type 
Stars. Geoffrey W. Marcy. 276, 286, 4-A2 (1984) 

MARLBOROUGH, J. M. Some Effects of Rotation on the Structure and 
Dynamics of a Radiation-driven Wind from a Hot Star. J. M. Marl- 
borough and M. Zamir. 276, 706, 9-C2 (1984) 

MARSHALL, F. E. The Broad-Band X-Ray Spectrum of a QSO Sample. 
D. M. Worrall and F. E. Marshall. 276, 434, 6-C10 (1984) 

Masat, K. A Very Long X-Ray Burst with a Precursor from XB 
1715—321. ¥. Tawara, T. Kii, S. Hayakawa, H. Kunieda, K. Masai, 
F. Nagase, H. Inoue, K. Koyama, F. Makino, K. Makishima, M. 
Matsuoka, T. Murakami, M. Oda, Y. Ogawara, T. Ohashi, N. Shi- 
bazaki, Y. Tanaka, S. Miyamoto, H. Tsunemi, K. Yamashita, and 
I. Kondo. 276, L41, 10-E12 (1984) 

MASHOON, BAHRAM. Toward Verification of Large-Scale Homogeneity 
in Cosmology. M. Hossein Partovi and Bahram Mashoon. 276, 4, 
1-A9 (1984) 

Matsuoka, M. A Very Long X-Ray Burst with a Precursor from XB 
1715—321. Y. Tawara, T. Kii, S. Hayakawa, H. Kunieda, K. Masai, 
F. Nagase, H. Inoue, K. Koyama, F. Makino, K. Makishima, M. 
Matsuoka, T. Murakami, M. Oda, Y. Ogawara, T. Ohashi, N. Shi- 
bazaki, Y. Tanaka, S. Miyamoto, H. Tsunemi, K. Yamashita, and 
I. Kondo. 276, L41, 10-E12 (1984) 

MCALARY, CHRISTOPHER W. The Distance to IC 1613 from Infrared 
Photometry of Cepheids. Christopher W. McAlary, Barry F. Ma- 
dore, and Lindsey E. Davis. 276, 487, 6-G10 (1984) 

MCALisTER, HAROLD A. Speckle Interferometric Measurements of Bi- 
nary Stars. IX. (Abstract of Paper in 1984 February Suppl.). Harold 
A. McAlister, William 1. Hartkopf, Barbara J. Gaston, and Elaine 
M. Hendry. 276, 799, 10-B11 (1984) 

McC uinTock, J. E. Optical Identification of 2S 1417 —62. J. E. Grind- 
lay, L. D. Petro, and J. E. McClintock. 276, 621, 8-C11 (1984) 
McC.uskey, Georce E., Jr. Comments on the Ultraviolet Spectrum 
of y? Velorum. Jorge Sahade, Yoji Kondo, and George E. Mc- 

Cluskey, Jr. 276, 281, 3-G11 (1984) 

McGraw, JoHN T. PG 1012—029: A High-Excitation Eclipsing Cata- 
clysmic Variable. William R. Penning, Donald H. Ferguson, John 
T. McGraw, James Liebert, and Richard F. Green. 276, 233, 3-D5 
(1984) 

McGreoor, P. J. 4.6 Micron Absorption Features due to Solid Phase 
CO and Cyano Group Molecules toward Compact Infrared Sources. 
J. H. Lacy, F. Baas, L. J. Allamandola, S. E. Persson, P. J. 
McGregor, Carol J. Lonsdale, T. R. Geballe, and C. E. P. van de 
Bult. 276, 533, 7-D4 (1984) 

McKe -tak, A. R. W. Infrared and Far-Infrared Transition Frequencies 
for the CH, Radical. Trevor J. Sears, A. R. W. McKellar, P. R. 
Bunker, K. M. Evenson, and J. M. Brown. 276, 399, 5-B7 (1984) 

McKenzie, D. L. On the Rate of Energy Input in Thermal Solar Flares. 
U. Feldman, G. A. Doschek, and D. L. McKenzie. 276, L53, 10- 
F10 (1984) 

Merritt, Davin. Relaxation and Tidal Stripping in Rich Clusters of 
Galaxies. II. Evolution of the Luminosity Distribution. David Mer- 


ritt. 276, 26, 1-C3 (1984) 

Meyer, Davip M. The Microwave Background Temperature at 2.64 
and 1.32 Millimeters. David M. Meyer and Michael Jura. 276, L1, 
5-E2 (1984) 

MiLey, GEORGE. Optical Line Emission Associated with the Radio 
Galaxy 4C 26.42 in the Cluster of Galaxies Abell 1795. Wil van 
Breugel, Timothy Heckman, and George Miley. 276, 79, 1-F14 
(1984) 

MILLER, J. S. Multifrequency Observations of the BL Lacertae Object 
0735+ 178. J. N. Bregman, A. E. Glassgold, P. J. Huggins, H. D. 
Aller, M. F. Aller, P. E. Hodge, G. H. Rieke, M. J. Lebofsky, J. 
T. Pollock, A. J. Pica, R. J. Leacock, A. G. Smith, J. Webb, T. J. 
Balonek, W. A. Dent, C. P. O'Dea, W. H.-M. Ku, D. A. Schwartz, 
J. S. Miller, R. J. Rudy, and P. D. LeVan. 276, 454, 6-E2 (1984) 

MITCHELL, K. J. 4C 29.47: Quasi-periodic Outbursts Recorded by Pre- 
cessing Jets? J. J. Condon and K. J. Mitchell. 276, 472, 6-F8 (1984) 

Miyamoto, S. A Very Long X-Ray Burst with a Precursor from.XB 
1715 —321. Tawara, T. Kii, S. Hayakawa, H. Kunieda, K. Masai, 
F. Nagase, H. Inoue, K. Koyama, F. Makino, K. Makishima, M. 
Matsuoka, T. Murakami, M. Oda, Y. Ogawara, T. Ohashi, N. Shi- 
bazaki, Y. Tanaka, S. Miyamoto, H. Tsunemi, K. Yamashita, and 
1. Kondo, 276, L41, 10-E12 (1984) 

Moore, RONALD L. Magnetic Changes Observed in a Solar Flare. 
Ronald L. Moore, Gordon J. Hurford, Harrison P. Jones, and 
Sharad R. Kane. 276, 379, 5-A1 (1984) 

Morris, MARK. The Three-dimensional Structure of a Circumstellar 
Maser. P. F. Bowers and Mark Morris. 276, 646, 8-E9 (1984) 
Morton, D. C. Interstellar Lines in Spectra of Extragalactic Sources. 
Ill. Markarian 509, Arakelian 120, and 3C 273. D. G. York, S. 
Ratcliff, J. C. Blades, L. L. Cowie, D. C. Morton, and C. C. Wu. 

276, 92, 2-Al (1984) 

Mumm4, M. J. Infrared Molecular Emissions from Comets. H. A. Weaver 
and M. J. Mumma. 276, 782, 10-A8 (1984) 

Munpy, Lee G. Models of Molecular Clouds. I. Multitransition Study 
of CS. Ronald L. Snell, Lee G. Mundy, Paul F. Goldsmith, Neal 
J. Evans Il, and Neal R. Erickson. 276, 625, 8-D2 (1984) 

MuRAKAMI, T. A Very Long X-Ray Burst with a Precursor from XB 
1715—321. Y. Tawara, T. Kii, S. Hayakawa, H. Kunieda, K. Masai, 
F. Nagase, H. Inoue, K. Koyama, F. Makino, K. Makishima, M. 
Matsuoka, T. Murakami, M. Oda, Y. Ogawara, T. Ohashi, N. Shi- 
bazaki, Y. Tanaka, S. Miyamoto, H. Tsunemi, K. Yamashita, and 
I. Kondo, 276, L41, 10-E12 (1984) 


NaGase, F. A Very Long X-Ray Burst with a Precursor from XB 
1715 —321. ¥. Tawara, T. Kii, S. Hayakawa, H. Kunieda, K. Masai, 
F. Nagase, H. Inoue, K. Koyama, F. Makino, K. Makishima, M. 
Matsuoka, T. Murakami, M. Oda, Y. Ogawara, T. Ohashi, N. Shi- 
bazaki, Y. Tanaka, S. Miyamoto, H. Tsunemi, K. Yamashita, and 
I. Kondo, 276, L41, 10-E12 (1984) 

Newsom, G. H. On the Thermonuclear Origin of the Gamma-Rays from 
SS 433. R. N. Boyd, M. Wiescher, G. H. Newsom, and G. W. 
Collins I1. 276, L9, 5-E9 (1984) 

Noyes, R. W. An Analysis of the Vaughan-Preston Survey of Chro- 
mospheric Emission. L. Hartmann, D. R. Soderblom, R. W. Noyes, 
N. Burnham, and A. H. Vaughan. 276, 254, 3-E12 (1984) 


Opa, M. A Very Long X-Ray Burst with a Precursor from XB 1715 — 321. 
Y. Tawara, T. Kii, S. Hayakawa, H. Kunieda, K. Masai, F. Nagase, 
H. Inoue, K. Koyama, F. Makino, K. Makishima, M. Matsuoka, 
T. Murakami, M. Oda, Y. Ogawara, T. Ohashi, N. Shibazaki, Y. 
Tanaka, S. Miyamoto, H. Tsunemi, K. Yamashita, and 1. Kondo. 
276, L41, 10-E12 (1984) 

O'Dea, C. P. Multifrequency Observations of the BL Lacertae Object 
0735+ 178. J. N. Bregman, A. E. Glassgold, P. J. Huggins, H. D. 
Aller, M. F. Aller, P. E. Hodge, G. H. Rieke, M. J. Lebofsky, J. 
T. Pollock, A. J. Pica, R. J. Leacock, A. G. Smith, J. Webb, T. J. 
Balonek, W. A. Dent, C. P. O'Dea, W. H.-M. Ku, D. A. Schwartz, 
J. S. Miller, R. J. Rudy, and P. D. LeVan. 276, 454, 6-E2 (1984) 

OGawara, Y. A Very Long X-Ray Burst with a Precursor from XB 
1715 —321. Y. Tawara, T. Kii, S. Hayakawa, H. Kunieda, K. Masai, 
F. Nagase, H. Inoue, K. Koyama, F. Makino, K. Makishima, M. 
Matsuoka, T. Murakami, M. Oda, Y. Ogawara, T. Ohashi, N. Shi- 
bazaki, Y. Tanaka, S. Miyamoto, H. Tsunemi, K. Yamashita, and 
1. Kondo. 276, L41, 10-E12 (1984) 

Onasui, T. A Very Long X-Ray Burst with a Precursor from XB 


THE ASTROPHYSICAL JOURNAL 


1715—321. ¥. Tawara, T. Kii, S. Hayakawa, H. Kunieda, K. Masai, 
F. Nagase, H. Inoue, K. Koyama, F. Makino, K. Makishima, M. 
Matsuoka, T. Murakami, M. Oda, Y. Ogawara, T. Ohashi, N. Shi- 
bazaki, Y. Tanaka, S. Miyamoto, H. Tsunemi, K. Yamashita, and 
1. Kondo. 276, L41, 10-E12 (1984) 

Ovszewski, Epwarp W. AM-1: A Very Distant Globular Cluster. Marc 
Aaronson, Robert A. Schommer, and Edward W. Olszewski. 276, 
221, 3-CS5 (1984) 


PAGE, THORNTON. The S201 Far-Ultraviolet Imaging Survey. II. A Field 
in Cygnus (Abstract of Paper in 1984 February Suppl.). George R. 
Carruthers and Thornton Page. 276, 799, 10-B11 (1984) 

Parker, E. N. The Role of Flux Ejection in Stellar Dynamos. E. N. 
Parker. 276, 341, 4-E1 (1984) 

Partovi, M. Hossein. Toward Verification of Large-Scale Homoge- 
neity in Cosmology. M. Hossein Partovi and Bahram Mashoon. 
276, 4, 1-A9 (1984) 

Pau, Jacques A. An Identification for *‘Geminga’’ (2CG 195 +04): 
The Optical Counterpart of 1E 0630+ 178, A Unique Object in the 
Gamma-Ray Source Error Box. Patrizia A. Caraveo, Giovanni F. 
Bignami, Laurent Vigroux, and Jacques A. Paul. 276, L45, 10-F2 
(1984) 

Petxart, R. Stability of Gravitational Systems and Gravothermal Ca- 
tastrophe in Astrophysics. J. F. Sygnet, G. Des Foréts, M. Lach- 
iéze-Rey, and R. Pellat. 276, 737, 9-ES (1984) 

PENNING, WILLIAM R. PG 1012 —029: A High-Excitation Eclipsing Cat- 
aclysmic Variable. William R. Penning, Donald H. Ferguson, John 
T. McGraw, James Liebert, and Richard F. Green. 276, 233, 3-D5S 
(1984) 

Pepper, G. H. Polarization Properties and Time Variations of the SiO 
Maser Emission of R Leonis. F. O. Clark, T. H. Troland, G. H. 
Pepper, and D. R. Johnson. 276, 572, 7-G4 (1984) 

Perey, R. A. High-Resolution VLA Observations of the Radio Jet in 
NGC 6251 (Abstract of Paper in 1984 February Suppl.). R. A. Perley, 
A. H. Bridle, and A. G. Willis. 276, 800, 10-B12 (1984) 

Persson, S. E. 4.6 Micron Absorption Features due to Solid Phase CO 
and Cyano Group Molecules toward Compact Infrared Sources. J. 
H. Lacy, F. Baas, L. J. Allamandola, S. E. Persson, P.J. McGregor, 
Carol J. Lonsdale, T. R. Geballe, and C. E. P. van de Bult. 276, 
533, 7-D4 (1984) 

Petro, L. D. Optical Identification of 2S 1417-62. J. E. Grindlay, L. 
D. Petro, and J. E. McClintock. 276, 621, 8-C1i (1984) 

Pettini, M. On the Photoproduction of Triply lonized Carbon and 
Silicon in the Galactic Halo. T. W. Hartquist, M. Pettini, and A. 
Tallant. 276, 519, 7-C4 (1984) 

Pica, A. J. Multifrequency Observations of the BL Lacertae Object 
0735+ 178. J. N. Bregman, A. E. Glassgold, P. J. Huggins, H. D. 
Aller, M. F. Aller, P. E. Hodge, G. H. Rieke, M. J. Lebofsky, J. 
T. Pollock, A. J. Pica, R. J. Leacock, A. G. Smith, J. Webb, T. J. 
Balonek, W. A. Dent, C. P. O'Dea, W. H.-M. Ku, D. A. Schwartz, 
J. §. Miller, R. J. Rudy, and P. D. LeVan. 276, 454, 6-E2 (1984) 

Pines, D. Vortex Creep and the Internal Temperature of Neutron Stars. 
I. General Theory. M. A. Alpar, P. W. Anderson, D. Pines, and J. 
Shaham. 276, 325, 4-C13 (1984) 

PNeuMAN, G. W. Diamagnetic Propulsion and Energy Balance of Mag- 
netic Elements in the Solar Chromosphere and Transition Region. 
P. J. Cargill and G. W. Pneuman. 276, 369, 4-G1 (1984) 

Potcock, J. T. Multifrequency Observations cf the BL Lacertae Object 
0735+ 178. J. N. Bregman, A. E. Glassgold, P. J. Huggins, H. D. 
Aller, M. F. Aller, P. E. Hodge, G. H. Rieke, M. J. Lebofsky, J. 
T. Pollock, A. J. Pica, R. J. Leacock, A. G. Smith, J. Webb, T. J. 
Balonek, W. A. Dent, C. P. O'Dea, W. H.-M. Ku, D. A. Schwartz, 
J. S. Miller, R. J. Rudy, and P. D. LeVan. 276, 454, 6-E2 (1984) 


RatcuirF, S. Interstellar Lines in Spectra of Extragalactic Sources. 
Ill. Markarian 509, Arakelian 120, and 3C 273. D. G. York, S. 
Ratcliff, J. C. Blades, L. L. Cowie, D. C. Morton, and C. C. Wu. 
276, 92, 2-Al (1984) 

RayMonp, J. C. A High-Resolution Study of Herbig-Haro Objects | 
and 2. L. Hartmann and J. C. Raymond. 276, 560, 7-F4 (1984) 

Ricustone, DouGtas O. The Evolution of Clusters of Galaxies. II. 
Tidal Stripping versus Mergers as a Function of Richness. Eliot M. 
Malumuth and Douglas O. Richstone. 276, 413, 6-B2 (1984) 

RipGway, STEPHEN T. An Atlas of Late-Type Stellar Spectra, 2400- 
2778 Inverse Centimeters (Abstract of Paper in 1984 February 


Suppl.). Stephen T. Ridgway, Duane F. Carbon, Donald N. B. Hall, 
and Jack Jewell. 276, 798, 10-B10 (1984) 

Rieke, G. H. Multifrequency Observations of the BL Lacertae Object 
0735+ 178. J. N. Bregman, A. E. Glassgold, P. J. Huggins, H. D. 
Aller, M. F. Aller, P. E. Hodge, G. H. Rieke, M. J. Lebofsky, J. 
T. Pollock, A. J. Pica, R. J. Leacock, A. G. Smith, J. Webb, T. J. 
Balonek, W. A. Dent, C. P. O'Dea, W. H.-M. Ku, D. A. Schwartz, 
J. §. Miller, R. J. Rudy, and P. D. LeVan. 276, 454, 6-E2 (1984) 

RoprRiGuUEZ Kuiper, E. N. Methyl Acetylene as a Temperature Probe 
for Dense Interstellar Clouds. 7. B. H. Kuiper, E. N. Rodriguez 
Kuiper, Dale F. Dickinson, B. E. Turner, and B. Zuckerman. 276, 
211, 3-B9 (1984) 

Rupy, R. J. Multifrequency Observations of the BL Lacertae Object 
0735+ 178. J. N. Bregman, A. E. Glassgold, P. J. Huggins, H. D. 
Aller, M. F. Aller, P. E. Hodge, G. H. Rieke, M. J. Lebofsky, J. 
T. Pollock, A. J. Pica, R. J. Leacock, A. G. Smith, J. Webb, T. J. 
Balonek, W. A. Dent, C. P. O'Dea, W. H.-M. Ku, D. A. Schwartz, 
J. S§. Miller, R. J. Rudy, and P. D. LeVan. 276, 454, 6-E2 (1984) 


SAHADE, JorGE. Comments on the Ultraviolet Spectrum of y* Velorum. 
Jorge Sahade, Yoji Kondo, and George E. McCluskey, Jr. 276, 281, 
3-G11 (1984) 

Sanpers, D. B. Giant Molecular Clouds in the Galaxy. I. The Axisym- 
metric Distribution of H,. D. B. Sanders, P. M. Solomon, and N. 
Z. Scoville. 276, 182, 2-G7 (1984) 

Sas_Law, WILLIAM C. Thermodynamics and Galaxy Clustering: Non- 
linear Theory of High Order Correlations. William C. Saslaw and 
Andrew J. S. Hamilton. 276, 13, 1-B4 (1984) 

ScaALo, JoHN M. Continuum Models for Gas in Disturbed Galaxies. I. 
Model Equations. John M. Scalo and Curtis Struck-Marcell. 276, 
60, 1-E9 (1984) 

ScHILD, R. E. CPD — 48°1577: The Brightest Known Cataclysmic Vari- 
able. R. F. Garrison, R. E. Schild, W. A. Hiltner, and W. Krzem- 
inski. 276, L13, 5-E13 (1984) 

SCHNEEBERGER, TIMOTHY J. The Response of Chromospheric Emission 
Lines to Flares on YZ Canis Minoris. Simon P. Worden, Timothy 
J. Schneeberger, Mark S. Giampapa, Edward E. Deluca, and Law- 
rence E. Cram. 276, 270, 3-F14 (1984) 

ScHOMMER, RoBert A. AM-1I: A Very Distant Globular Cluster. Marc 
Aaronson, Robert A. Schommer, and Edward W. Olszewski. 276, 
221, 3-CS5 (1984) 

SCHONBERNER, D. LSS 4300: A Hot Counterpart of Upsilon Sagittarii 
and KS Persei? D. Schénberner and J. S. Drilling. 276, 229, 3-D1 
(1984) 

Scuwartz, D. A. Multifrequency Observations of the BL Lacertae 
Object 0735+ 178. J. N. Bregman, A. E. Glassgold, P. J. Huggins, 
H. D. Aller, M. F. Aller, P. E. Hodge, G. H. Rieke, M. J. Lebofsky, 
J.T. Pollock, A. J. Pica, R. J. Leacock, A. G. Smith, J. Webb, T. 
J. Balonek, W. A. Dent, C. P.O’ Dea, W. H.-M. Ku, D. A. Schwartz, 
J. S. Miller, R. J. Rudy, and P. D. LeVan. 276, 454, 6-E2 (1984) 

Scovitte, N. Z. Giant Molecular Clouds in the Galaxy. I. The Axi- 
symmetric Distribution of H,. D. B. Sanders, P. M. Solomon, and 
N. Z. Scoville. 276, 182, 2-G7 (1984) 

Sears, Trevor J. Infrared and Far-Infrared Transition Frequencies for 
the CH, Radical. Trevor J. Sears, A. R. W. McKellar, P. R. Bunker, 
K. M. Evenson, and J. M. Brown. 276, 399, 5-B7 (1984) 

SHarrFer, D. B. Structure of the Compact Radio Sources in NGC 1052 
and NGC 4278. Dayton L. Jones, J. M. Wrobel, and D. B. Shaffer. 
276, 480, 6-G3 (1984) 

SHAFTER, ALLEN W. Radial Velocity Studies of Cataclysmic Binaries. 
II. The Ultrashort Period Dwarf Nova T Leonis. Allen W. Shafter 
and Paula Szkody. 276, 305, 4-B7 (1984) 

SHAHAM, J. Vortex Creep and the Internal Temperature of Neutron 
Stars. I. General Theory. M. A. Alpar, P. W. Anderson, D. Pines, 
and J. Shaham. 276, 325, 4-C13 (1984) 

Suapiro, I. I. Testing the Strong Equivalence Principle by Radio Rang- 
ing. V. M. Canuto, I. Goldman, and I. I. Shapiro. 276, 1, 1-A6é 
(1984) 

VLBI Study of 1038+528 A and B: Discovery of Wavelength De- 
pendence of Peak Brightness Location. J. M. Marcaide and I. 1. 
Shapiro. 276, 56, 1-ES (1984) 

SuH1pazaki, N. A Very Long X-Ray Burst with a Precursor from XB 
1715 —321. ¥. Tawara, T. Kii, S. Hayakawa, H. Kunieda, K. Masai, 
F. Nagase, H. Inoue, K. Koyama, F. Makino, K. Makishima, M. 
Matsuoka, T. Murakami, M. Oda, Y. Ogawara, T. Ohashi, N. Shi- 


— 


INDEX TO VOLUME 276, PARTS 1 AND 2 vii 


bazaki, Y. Tanaka, S. Miyamoto, H. Tsunemi, K. Yamashita, and 
1. Kondo. 276, L41, 10-E12 (1984) 

SHUKLA, PApMa K. Stimulated Compton Scattering of Hydromagnetic 
Waves in the Interstellar Medium. Padma K. Shukla and John M. 
Dawson. 276, L49, 10-F7 (1984) 

Situ, A. G. Multifrequency Observations of the BL Lacertae Object 
0735+ 178. J. N. Bregman, A. E. Glassgold, P. J. Huggins, H. D. 
Aller, M. F. Aller, P. E. Hodge, G. H. Rieke, M. J. Lebofsky, J. 
T. Pollock, A. J. Pica, R. J. Leacock, A. G. Smith, J. Webb, T. J. 
Balonek, W. A. Dent, C. P. O'Dea, W. H.-M. Ku, D. A. Schwartz, 
J. S. Miller, R. J. Rudy, and P. D. LeVan,. 276, 454, 6-E2 (1984) 

SNELL, RONALD L. Models of Molecular Clouds. I. Multitransition 
Study of CS. Ronald L. Snell, Lee G. Mundy, Paul F. Goldsmith, 
Neal J. Evans I, and Neal R. Erickson. 276, 625, 8-D2 (1984) 

SopersLom, D. R. An Analysis of the Vaughan-Preston Survey of 
Chromospheric Emission. L. Hartmann, D. R. Soderblom, R. W. 
Noyes, N. Burnham, and A. H. Vaughan. 276, 254, 3-E12 (1984) 

SoLomon, P. M. Two-Fluid Gravitational Instabilities in a Galactic Disk. 
Chanda J. Jog and P. M. Solomon. 276, 114, 2-B9 (1984) 

A Galactic Disk as a Two-Fluid System: Consequences for the Critical 
Stellar Velocity Dispersion and the Formation of Condensations in 
the Gas. Chanda J. Jog and P. M. Solomon, 276, 127, 2-C8 (1984) 

Giant Molecular Clouds in the Galaxy. I. The Axisymmetric Distri- 
bution of H,. D. B. Sanders, P. M. Solomon, and N. Z. Scoville. 
276, 182, 2-G7 (1984) 

STEIMAN-CAMERON, THOMAS Y. Preferred Orbit Planes in Triaxial Gal- 
axies. I. Tumbling about a Principal Axis. Thomas Y. Steiman- 
Cameron and Richard H. Durisen. 276, 101, 2-A10 (1984) 

STEINOLFSON, R. S. Radiative Tearing: Magnetic Reconnection on a 
Fast Thermal Instability Time Scale. R. S. Steinolfson and G. Van 
Hoven. 276, 391, 5-A13 (1984) 

Storey, J. W. V. Far-Infrared Spectroscopy of the Galactic Center: 
Neutral and Ionized Gas in the Central 10 Parsecs of the Galaxy. 
R. Genzel, Dan M. Watson, C. H. Townes, H. L. Dinerstein, D. 
Hollenbach, D. F. Lester, M. Werner, and J. W. V. Storey. 276, 
551, 7-E9 (1984) 

STOTHERS, RICHARD B. Long-Period Classical Cepheids: Theory versus 
Observation. 7. Richard Carson and Richard B. Stothers. 276, 593, 
8-All (1984) 

STRUCK-MARCELL, Curtis. Continuum Models for Gas in Disturbed 
Galaxies. I. Model Equations. John M. Scalo and Curtis Struck- 
Marcell. 276, 60, 1-E9 (1984) 

SUBRAMANIAN, K. The Quasar Q2345 + 007A, B: A Case for the Double 
Gravitational Lens? K. Subramanian and S. M. Chitre. 276, 440, 
6-D2 (1984) 

Syonet, J. F. Stability of Gravitational Systems and Gravothermal Ca- 
tastrophe in Astrophysics. J. F. Sygnet, G. Des Foréts, M. Lach- 
iéze-Rey, and R. Pellat. 276, 737, 9-ES (1984) 

Szxopy, PAULA. Radial Velocity Studies of Cataclysmic Binaries. II. 
The Ultrashort Period Dwarf Nova T Leonis. Allen W. Shafter and 
Paula Szkody. 276, 305, 4-B7 (1984) 


TALLANT, A. On the Photoproduction of Triply Ionized Carbon and 
Silicon in the Galactic Halo. T. W. Hartquist, M. Pettini, and A. 
Tallant. 276, 519, 7-C4 (1984) 

TANAKA, Y. A Very Long X-Ray Burst with a Precursor from XB 
1715—321. ¥. Tawara, T. Kii, S. Hayakawa, H. Kunieda, K. Masai, 
F. Nagase, H. Inoue, K. Koyama, F. Makino, K. Makishima, M. 
Matsuoka, T. Murakami, M. Oda, Y. Ogawara, T. Ohashi, N. Shi- 
bazaki, Y. Tanaka, S. Miyamoto, H. Tsunemi, K. Yamashita, and 
I. Kondo. 276, L41, 10-E12 (1984) 

Tawara, Y. A Very Long X-Ray Burst with a Precursor from XB 
1715 —321. ¥. Tawara, T. Kii, S. Hayakawa, H. Kunieda, K. Masai, 
F. Nagase, H. Inoue, K. Koyama, F. Makino, K. Makishima, M. 
Matsuoka, T. Murakami, M. Oda, Y. Ogawara, T. Ohashi, N. Shi- 
bazaki, Y. Tanaka, S. Miyamoto, H. Tsunemi, K. Yamashita, and 
1. Kondo. 276, L41, 10-E12 (1984) 

TAYLOR, BENJAMIN J. Augmented System of Secondary Standards for 
Bright-Star Spectrophotometry (Abstract of Paper in 1984 February 
Suppl.). Benjamin J. Taylor. 276, 799, 10-B11 (1984) 

THIELHEIM, K. O. The Self-consistent Response of Stellar Disks to Bar 
Forcing. K. O. Thielheim and H. Wolff. 276, 135, 2-D2 (i984) 
Townes, C. H. Far-Infrared Spectroscopy of the Galactic Center: Neu- 
tral and Ionized Gas in the Central 10 Parsecs of the Galaxy. R. 
Genzel, Dan M. Watson, C. H. Townes, H. L. Dinerstein, D. Hol- 


lenbach, D. F. Lester, M. Werner, and J. W. V. Storey. 276, 551, 
7-E9 (1984) 

Diffraction-limited Spatial Resolution of Circumstellar Dust Shells at 
10 Microns. E. E. Bloemhof, C. H. Townes, and A. H. B. Vander- 
wyck. 276, L21, 5-F10 (1984) 

TROLAND, T. H. Polarization Properties and Time Variations of the SiO 
Maser Emission of R Leonis. F. O. Clark, T. H. Troland, G. H. 
Pepper, and D. R. Johnson. 276, 572, 7-G4 (1984) 

TsunNeM!, H. A Very Long X-Ray Burst with a Precursor from XB 
1715-321. ¥. Tawara, T. Kii, S. Hayakawa, H. Kunieda, K. Masai, 
F. Nagase, #. Inoue, K. Koyama, F. Makino, K. Makishima, M. 
Matsuoka, T. Murakami, M. Oda, Y. Ogawara, T. Ohashi, N. Shi- 
bazaki, Y. Tanaka, S. Miyamoto, H. Tsunemi, K. Yamashita, and 
1. Kondo. 276, L41, 10-E12 (1984) 

Turner, B. E. Methyl Acetylene as a Temperature Probe for Dense 
Interstellar Clouds. 7. B. H. Kuiper, E. N. Rodriguez Kuiper, Dale 
F. Dickinson, B. E. Turner, and B. Zuckerman. 276, 211, 3-B9 (1984) 

TuTUKOV, ALEXANDER V. Supernovae of Type I as End Products of 
the Evolution of Binaries with Components of Moderate Initial 
Mass (M = 9 M.) (Abstract of Paper in 1984 February Suppl.). /cko 
Iben, Jr. and Alexander V. Tutukov. 276, 801, 10-B13 (1984) 


Ucricn, M. H. Variability of the Ultraviolet Spectrum of BL Lacertae 
Objects. M. H. Ulrich, K. R. H. Hackney, R. L. Hackney, and Y. 
Kondo. 276, 466, 6-F2 (1984) 

UNDERHILL, ANNE B. Radio Emission from the Outer Parts of Stellar 
Atmospheres (Mantles) at Centimeter Wavelengths and the Winds 
of Early-Type Stars. Anne B. Underhil!. 276, 583, 8-A1 (1984) 


VAN BREUGEL, WIL. Optical Line Emission Associated with the Radio 
Galaxy 4C 26.42 in the Cluster of Galaxies Abell 1795. Wil van 
Breugel, Timothy Heckman, and George Miley. 276, 79, 1-F14 
(1984) 

VAN DE BuLT, C. E. P. 4.6 Micron Absorption Features due to Solid 
Phase CO and Cyano Group Molecules toward Compact Infrared 
Sources. J. H. Lacy, F. Baas, L. J. Allamandola, S. E. Persson, 
P. J. McGregor, Carol J. Lonsdale, T. R. Geballe, and C. E. P. 
van de Bult. 276, 533, 7-D4 (1984) 

VAN DEN BERGH, SIDNEY. The NGC 5128 Globular Cluster System. 
James E. Hesser, Hugh C. Harris, Sidney van den Bergh, and 
Gretchen L. H. Harris. 276, 491, 7-Al (1984) 

VANDERWYCK, A. H. B. Diffraction-limited Spatial Resolution of Cir- 
cumstellar Dust Shells at 10 Microns. E. E. Bloemhof, C. H. Townes, 
and A. H. B. Vanderwyck. 276, L21, 5-F10 (1984) 

VAN Hoven, G. Radiative Tearing: Magnetic Reconnection on a Fast 
Thermal Instability Time Scale. R. S. Steinolfson and G. Van Hoven. 
276, 391, 5S-A13 (1984) 

VAUGHAN, A. H. An Analysis of the Vaughan-Preston Survey of Chro- 
mospheric Emission. L. Hartmann, D. R. Soderblom, R. W. Noyes, 
N. Burnham, and A. H. Vaughan. 276, 254, 3-E12 (1984) 

ViGrRoux, LAURENT. An Identification for **Geminga’’ (2CG 195 + 04): 
The Optical Counterpart of 1E 0630+ 178, A Unique Object in the 
Gamma-Ray Source Error Box. Patrizia A. Caraveo, Giovanni F. 
Bignami, Laurent Vigroux, and Jacques A. Paul. 276, L45, 10-F2 
(1984) 


WALBoRN, NOLAN R. The High-lonization and Excited-State Inter- 
stellar Lines in the Carina Nebula: A Giant H 1 Region in Ab- 
sorption. Nolan R. Walborn, Joy N. Heckathorn, and James E. 
Hesser. 276, 524, 7-C9 (1984) 

Wamp ter, E. Josepu. Spectrophotometry of Two Complete Samples 
of Flat Radio Spectrum Quasars. E. Joseph Wampler, C. Martin 
Gaskell, William L. Burke, and Jack A. Baldwin. 276, 403, 6-AS 
(1984) 

Watson, DAN M. Far-Infrared Spectroscopy of the Galactic Center: 
Neutral and Ionized Gas in the Central 10 Parsecs of the Galaxy. 
R. Genzel, Dan M. Watson, C. H. Townes, H. L. Dinerstein, D. 
Hollenbach, D. F. Lester, M. Werner, and J. W. V. Storey. 276, 
551, 7-E9 (1984) 

Weaver, H. A. Infrared Molecular Emissions from Comets. H. A. 
Weaver and M. J. Mumma. 276, 782, 10-A8 (1984) 

Wess, J. Multifrequency Observations of the BL Lacertae Object 
0735+ 178. J. N. Bregman, A. E. Glassgold, P. J. Huggins, H. D. 
Aller, M. F. Aller, P. E. Hodge, G. H. Rieke, M. J. Lebofsky, J. 
T. Pollock, A. J. Pica, R. J. Leacock, A. G. Smith, J. Webb, T. J. 


viii THE ASTROPHYSICAL JOURNAL 


Balonek, W. A. Dent, C. P. O'Dea, W. H.-M. Ku, D. A. Schwartz, 
J. S. Miller, R. J. Rudy, and P. D. LeVan. 276, 454, 6-E2 (1984) 

Weisskopr, M. C. Photon Escape Probabilities in a Semi-infinite Plane- 
parallel Medium. A. C. Williams, R. F. Elsner, M. C. Weisskopf, 
and W. Darbro. 276, 691, 9-B1 (1984) 

Werner, M. Far-Infrared Spectroscopy of the Galactic Center: Neutral 
and Ionized Gas in the Central 10 Parsecs of the Galaxy. R. Genzel, 
Dan M. Watson, C. H. Townes, H. L. Dinerstein, D. Hollenbach, 
D. F. Lester, M. Werner, and J. W. V. Storey. 276, 551, 7-E9 (1984) 

Wiescuer, M. On the Thermonuclear Origin of the Gamma-Rays from 
SS 433. R. N. Boyd, M. Wiescher, G. H. Newsom, and G. W. 
Collins I. 276, L9, 5-E9 (1984) 

WiittaMs, A. C. Photon Escape Probabilities in a Semi-infinite Plane- 
parallel Medium. A. C. Williams, R. F. Elsner, M. C. Weisskopf, 
and W. Darbro. 276, 691, 9-B1 (1984) 

Wits, A. G. High-Resolution VLA Observations of the Radio Jet in 
NGC 6251 (Abstract of Paper in 1984 February Suppl.). R. A. Perley, 
A. H. Bridle, and A. G. Willis. 276, 800, 10-B12 (1984) 

Wison, James R. Planar Numerical Cosmology. Il. The Difference 
Equations and Numerical Tests (Abstract of Paper in 1984 February 
Suppl.). Joan Centrella and James R. Wilson. 276, 798, 10-B10 
(1984) 

Wo er, H. The Self-consistent Response of Stellar Disks to Bar Forc- 
ing. K. O. Thielheim and H. Wolff. 276, 135, 2-D2 (1984) 

Woter, Micuaet T. A Numerical Study of the Stability of Radiative 
Shocks. James N. Imamura, Michael T. Wolff, and Richard H. 
Durisen. 276, 667, 8-G2 (1984) 

Worpen, Simon P. The Response of Chromospheric Emission Lines 
to Flares on YZ Canis Minoris. Simon P. Worden, Timothy J. 
Schneeberger, Mark S. Giampapa, Edward E. Deluca, and Law- 
rence E. Cram. 276, 270, 3-F14 (1984) 

Variations in the Solar Calcium K Line 1976-1982. Stephen L. Keil 
and Simon P. Worden. 276, 766, 9-G6 (1984) 


Worra.t, D. M. The Broad-Band X-Ray Spectrum of a QSO Sample. 
D. M. Worrall and F. E. Marshall. 276, 434, 6-C10 (1984) 

Wouter_oor, J. G. A. The Star-forming Region in Cepheus A. V. A. 
Hughes and J. G. A. Wouterloot. 276, 204, 3-B2 (1984) 

Wrose ., J. M. Structure of the Compact Radio Sources in NGC 1052 
and NGC 4278. Dayton L. Jones, J. M. Wrobel, and D. B. Shaffer. 
276, 480, 6-G3 (1984) 

Wu, C. C. Interstellar Lines in Spectra of Extragalactic Sources. II. 
Markarian 509, Arakelian 120, and 3C 273. D. G. York, S. Ratcliff, 
J.C. Blades, L. L. Cowie, D. C. Morton, and C. C. Wu. 276, 92, 
2-Al (1984) 


YAMASHITA, K. A Very Long X-Ray Burst with a Precursor from XB 
1715—321. ¥. Tawara, T. Kii, S. Hayakawa, H. Kunieda, K. Masai, 
F. Nagase, H. Inoue, K. Koyama, F. Makino, K. Makishima, M. 
Matsuoka, T. Murakami, M. Oda, Y. Ogawara, T. Ohashi, N. Shi- 
bazaki, Y. Tanaka, S. Miyamoto, H. Tsunemi, K. Yamashita, and 
1. Kondo. 276, L41, 10-E12 (1984) . 

York, D. G. Interstellar Lines in Spectra of Extragalactic Sources. III. 
Markarian 509, Arakelian 120, and 3C 273. D. G. York, S. Ratcliff, 
J.C. Blades, L. L. Cowie, D. C. Morton, and C. C. Wu. 276, 92, 
2-Al (1984) 

Younc, JupitH S. CO Emission from the Star-Burst Irregular Galaxy 
NGC 1569. Judith S. Young, J. S. Gallagher, and Deidre A. Hunter. 
276, 476, 6-F13 (1984) 


Zamir, M. Some Effects of Rotation on the Structure and Dynamics 
of a Radiation-driven Wind from a Hot Star. J. M. Marlborough 
and M. Zamir. 276, 706, 9-C2 (1984) 

ZUCKERMAN, B. Methyl Acetylene as a Temperature Probe for Dense 
Interstellar Clouds. 7. B. H. Kuiper, E. N. Rodriguez Kuiper, Dale 
F. Dickinson, B. E. Turner, and B. Zuckerman. 276, 211, 3-B9 (1984) 


_ 


